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(54) HUMIDIFYING DEVICE FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance humidifying 
efficiency of gas supplied to a fuel cell by transforming 
moisture contained in exhaust air from the fuel cell into 
vapor in more volume to improve water recovery rate. 
SOLUTION: With the humidifying device AS1, a pressure 
control valve 5 is arranged at a downstream side of a 
channel for exhaust air Ae discharged from the fuel cell 1 
and a humidifier 2 is arranged at a downstream side of the 
pressure control valve 5. In other words, the pressure 
control valve 5 is arranged at an upstream side of the 
humidifier 2. With this, the humidifier need not be put under 
high pressure even if the pressure of the fuel cell 1 is 
controlled by the pressure control valve 5, and therefore, 
moisture contained in the exhaust air can be transformed 
into vapor in more volume. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The humidification equipment for fuel cells which make carry out the 
conduction of the distributed gas supplied to a fuel cell, and the exhaust gas 
discharged from said fuel cell, and carries out the moisture exchange of the moisture 
contained in said exhaust gas at said distributed gas, is the passage of the exhaust 
gas discharged from said fuel cell in the humidification equipment equipped with the 
humidifier which humidifies said distributed gas for fuel cells, and is characterized by 
to establish the 1st pressure control means which controls the outlet pressure of said 
fuel cell to the upstream of said humidifier. 

[Claim 2] It is humidification equipment for fuel cells according to claim 1 which is the 
passage of said exhaust gas, is equipped with the 2nd pressure control means which 
controls the exhaust-gas pressure in said humidifier to the downstream of said 
humidifier, and is characterized by controlling said 1st pressure control means and 
said 2nd pressure control means according to the amount of humidification relation of 
the distributed gas supplied to said fuel cell. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification equipment for fuel 
cells, and especially, its water recovery is high and it relates to the humidification 
equipment for fuel cells excellent in the humidity effect. 
[0002] 

[Description of the Prior Art] In recent years, the fuel cell attracts attention as a 
source of power of an electric vehicle etc. There is the so-called thing of a polymer 
electrolyte fuel cell in this fuel cell. In this polymer electrolyte fuel cell, the 
humidification equipment which carries out moisture exchange of the moisture of the 
off-gas which is the humid gas discharged from the fuel cell at a desiccation gas is 
used. As a polymer electrolyte fuel cell equipped with such humidification equipment, 
there are some which were indicated by JP,6-1 32038,A. for example. As shown in 
drawing 5 , the humidification equipment 50 in this solid-state polyelectrolyte mold 
fuel cell has the steam transparency film 51, and is equipped with the humidification 
gas chamber 52 and the humidified gas chamber 53 which were formed with this steam 
transparency film 51. The off-gas discharged from the oxidizer path in a fuel cell 54 is 
supplied to the humidification gas chamber 52 of these. Moreover, humidification gas 
is supplied to the humidified gas chamber 53 from the reaction air blower 55. The 
humidification gas supplied to the humidified gas chamber 53 is humidified by the 
off-gas supplied to the humidification gas chamber 52, and is supplied to the oxidizer 
path in a fuel cell 54. Moreover, the relief valve 56 for adjusting the pressure in the 
oxidizer path of a fuel cell 54 is formed in the downstream of the humidified gas 
chamber 53. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, with this kind of humidification 
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equipment, the recovery of the moisture contained in off-gas is raised, moisture 
exchange is carried out to distributed gas, and to raise the humidity effect of 
distributed gas is desired. However, the oxidizer path of a fuel cell 54 and a high 
pressure almost called this pressure are applied to the humidified gas chamber 53 of 
the humidification equipment 50 in the conventional solid-state polyelectrolyte mold 
fuel cell shown in drawing 5 . For this reason, there will be few amounts of the steam 
contained in off-gas. and the moisture which could not become a steam will be 
condensed. Since the moisture which could not become a steam could not pass the 
steam transparency film 51. it had the problem that the Bunsui recovery fell. Moreover, 
although the humidifier which uses a hollow fiber is also known instead of using the 
steam transparency film 51, if a hollow fiber carries out conduction of the gas which a 
steam and dew condensation water mixed in the interior, since it has the property in 
which a humidity effect falls, to reduce the moisture condensed too is desired. 
[0004] Then, the technical problem of this invention is by using as a steam as many 
moisture contained in the ofF-gas discharged from a fuel cell as possible to offer the 
humidification equipment for fuel cells which raised the humidity effect of the gas 
which water recovery is raised, has and Is supplied to a fuel cell. 
[0005] 

[Means for Solving the Problem] Invention concerning claim 1 of this inventions which 
solved said technical problem In the humidification equipment for fuel cells equipped 
with the humidifier which is made to carry out conduction of the distributed gas 
supplied to a fuel cell, and the exhaust gas discharged from said fuel cell, carries out 
moisture exchange of the moisture contained in said exhaust gas at said distributed 
gas, and humidifies said distributed gas It is the passage of the exhaust gas discharged 
from said fuel cell, and is humidification equipment for fuel cells characterized by 
establishing the 1 st pressure control means which controls the outlet pressure of said 
fuel cell to the upstream of said humidifier. 

[0006] In invention concerning claim 1, it Is the passage of the exhaust gas discharged 
from the fuel cell, and the pressure control means is prepared In the upstream of a 
humidifier. For this reason, the pressure in a fuel cell can be acUusted, without raising 
the pressure in a humidifier too much. Therefore, dew condensation of the moisture in 
humidification equipment can be prevented, It can have, and water recovery can be 
raised. In this way, the humidity effect of the gas supplied to a fuel cell can be raised. 
[0007] Invention concerning claim 2 is the passage of said exhaust gas, it has the 2nd 
pressure control means which controls the exhaust-gas pressure in said humidifier to 
the downstream of said humidifier, and said 1 st pressure control means and said 2nd 
pressure control means are humidification equipment for fuel cells according to claim 
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1 characterized by being controlled according to the amount of humidification relation 
of the distributed gas supplied to said fuel cell. 

[0008] According to invention concerning claim 2, the 2nd pressure control means 
which controls the exhaust-gas pressure in a humidifier is prepared in the 
downstream of a humidifier. For this reason, since the pressure in a humidifier can be 
adjusted separately from the demand pressure of a fuel cell, the amount of 
humidification of distributed gas is suitably controllable. In addition, the amount of 
humidification relation of distributed gas shows humidity, a dew-point, etc. of 
distributed gas. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained concretely, referring to a drawing. Before explaining the humidification 
equipment concerning this invention, the example of the fuel cell system which has 
this humidification equipment is explained. 

[0010] Drawing 1 is the fuel cell system whole block diagram equipped with the 
humidification equipment concerning this invention, and drawing 2 is the explanatory 
view [Hzing / the configuration of a fuel cell / the explanatory view / the ** type ]. 
The fuel cell system FCS shown in drawing 1 is a generation-of-electrical-energy 
system which made the nucleus the fuel cell 1 which consists of a fuel cell 1, 
humidification equipment AS 1, a hydrogen feeder HS, etc. 

[001 1] First, as shown in drawing 2 , it is divided into a cathode pole and anode pole 
side (oxygen pole side) (hydrogen pole side) on both sides of electrolyte membrane 1c. 
the electrode which included the catalyst of a platinum system in the each side is 
prepared, and the fuel cell 1 forms cathode electrode lb and Id of anode electrodes. 
The perphloro carbon sulfonic-acid film which is a solid-state poly membrane, for 
example, the proton exchange film, as electrolyte membrane 1 c is used. By having and 
carrying out the saturation water of many proton exchange groups into a solid-state 
macromolecule, in ordinary temperature, this electrolyte membrane 1 c shows the low 
specific resistance below 20ohm-proton, and functions as a proton conductive 
electrolyte. In addition, the catalyst included in cathode electrode 1 b is a catalyst 
which generates oxygen ion from oxygen, and the catalyst included in Id of anode 
electrodes is a catalyst which generates a proton from hydrogen. 
[0012] Moreover, cathode pole side gas-passageway la which carries out conduction 
of the supply air A which is distributed gas as oxidizer gas to cathode electrode 1 b is 
prepared in the outside of cathode electrode lb. and anode pole side gas-passageway 
1e which carries out conduction of the supply hydrogen H as fuel gas to Id of anode 
electrodes is prepared in the outside which is Id of anode electrodes. The inlet port 
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and outlet of cathode pole side gas-passageway 1a are connected to humidification 
equipment AS 1, and the inlet port and outlet of anode pole side gas-passageway 1e 
are connected to the hydrogen feeder HS. In addition, although and being expressed 
as a single eel of one sheet, the actual fuel cell 1 is constituted as a layered product 
which carried out the laminating of the about 200 single eels, [ the fuel cell 1 in this 
drawing 2 ] [ that configuration ] [ a ** type ] Moreover, since a fuel cell 1 generates 
heat according to electrochemical reaction in the case of a generation of electrical 
energy, it has the cooling system which cools a fuel cell 1 and which is not illustrated. 
[0013] The proton which hydrogen ionized this fuel cell 1 by the catalysis by Id of 
anode electrodes, and the proton generated it when conduction of the supply air A 
was carried out to cathode pole side gas-passageway la and supply hydrogen H was 
supplied to anode pole side gas-passageway 1e, and generated it moves in the inside 
of electrolyte membrane 1c, and reaches cathode electrode lb. And under existence 
of a catalyst, the proton which reached cathode electrode 1 b reacts immediately with 
the oxygen ion generated from the oxygen of a supply air A, and generates water. The 
supply air A containing the water and the intact oxygen which were generated is 
discharged as discharge air Ae which is an exhaust gas from the outlet by the side of 
the cathode pole of a fuel cell 1 (the discharge air Ae contains a lot of moisture). 
Moreover, although electronic e- generates in 1 d of anode electrodes in case 
hydrogen ionizes, this generated electronic e- reaches cathode electrode 1 b via the 
external loads M, such as a motor. 

[0014] Next, as shown in drawing 1 , the humidification equipment AS 1 concerning 
this invention has the pressure control valve 5 used as the air cleaner 3, the 
compressor 4, and the 1st pressure control means other than a humidifier 2 etc. 
[0015] In humidification equipment AS 1, it is the passage of the supply air A in a fuel 
cell 1, and the humidifier 2 is arranged at the upstream of a fuel cell 1, and the 
compressor 4 is arranged at the upstream of a humidifier 2. Furthermore, the air 
cleaner 3 is arranged at the upstream of a compressor 4. Moreover, it is the passage 
of the discharge air Ae discharged from the fuel cell 1 , and the pressure control valve 
5 is arranged at the downstream of a fuel cell 1, and the humidifier 2 is arranged at the 
downstream of a pressure control valve 5. That is, the pressure control valve 5 is 
formed in the upstream of a humidifier 2. 

[001 6] A humidifier 2 humidifies the air supplied from the air cleaner 3. and supplies it 
to a fuel cell 1. The thing of the water transparency membrane type equipped with the 
hollow fiber module 21 shown in drawing 3 as a humidifier 2 can be used. The hollow 
fiber module 21 has housing 31, and the hollow fiber bundle 32 which consists of 
thousands of hollow fibers is contained in this housing 31. The hollow fiber which 
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constitutes the hollow fiber bundle 32 is a hollow fiber of the diameter of 1~2mm. and 
10cm of die-length numbers which has a hollow path. Moreover, the hollow fiber has 
from the inside many detailed capillary tubes with an aperture of several nm (nano 
meter) which reaches outside, in a capillary tube, vapor pressure falls and 
condensation of moisture takes place easily. The condensed moisture is sucked out 
by capillarity and penetrates a hollow fiber. 

[0017] Housing 31 is carrying out the hollow cylinder configuration in which both ends 
were opened wide, and eight supply airstream inlet ports 33 and 33 — which introduce 
a supply air into the end side of the longitudinal direction in housing 31 estrange it to a 
hoop direction, and it is formed. Eight supply airstream outlets 34 used as the tap hole 
of a supply air and 34 — are estranged and formed in the hoop direction at the other 
end side of the longitudinal direction in housing 31 . Moreover, potting is carried out 
and the potting sections 35 and 36 are formed by the end section [ of the hollow fiber 
bundle 32 ], and other end side. And the discharge airstream inlet port 37 which flows 
the discharge air Ae is formed in the other end side of housing 31, and the discharge 
airstream outlet 38 which flows out the discharge air Ae is formed in the end side of 
housing 31. 

[0018] This humidifier 2 consists of change means, such as a solenoid valve for using 
it according to piping which connects two hollow fiber modules 21 and 21 besides two 
hollow fiber modules 21 and 21 to juxtaposition, and the flow rate and humidity of a 
supply air A, changing two hollow fiber modules, and a solenoid-valve controller, etc. 
Moreover, by the change means, when there are few flow rates of a supply air A, a 
change drive is carried out so that one hollow fiber module may be used, and when 
there are many flow rates of a supply air A, the change drive of the humidifier 2 is 
carried out so that both of hollow fiber modules may be used. Thus, it is because it has 
the humidification property that the humidification engine performance falls even if a 
hollow fiber module has too few flow rates of a supply air A and the discharge air Ae 
and there is that a change drive is carried out [ too much ]. The timing which changes 
a hollow fiber module is determined by the detecting signal fi^om a flow rate sensor or 
a humidity sensor which is not illustrated. 

[0019] An air cleaner 3 consists of filters which are not illustrated, filters the air 
(supply air A) supplied to the cathode pole side of a fuel cell 1 , and removes the 
contaminant contained in a supply air A. 

[0020] A compressor 4 consists of motors which drive the supercharger (compressor 
of a positive-displacement design) and this which are not illustrated, sends out the 
supply air A used as oxidizer gas with a fuel cell 1, and supplies it to a humidifier 2. 
According to the sending-out force of this compressor 4, after a supply air A is sent 
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out to the cathode side of a fuel cell 1 through a humidifier 2 and passes through a 
fuel cell 1, it turns into the discharge air Ae and is sent out to a humidifier 2 through a 
pressure control valve 5. 

[0021] A pressure control valve 5 consists of stepping motors which drive the 
butterfly valve and this which are not illustrated, and adjusts the outlet pressure of a 
fuel cell 1. Moreover, on both sides of a fuel cell 1, the pressure between the upstream 
is controlled rather than a pressure control valve 5 from the downstream of a 
compressor 4 by adjusting the outlet pressure of a fuel cell 1 . Moreover, the opening 
of a pressure control valve 5 is determined by the demand pressure of a fuel cell 1 . 
[0022] On the other hand, as shown in drawing 1 , the hydrogen feeder HS consists of 
the hydrogen chemical cylinder 11, a regulator 12, a hydrogen circulating pump 13, a 
cross valve 14, etc. The hydrogen chemical cylinder 11 consists of high-pressure 
hydrogen containers which are not illustrated, and stores the supply hydrogen H 
introduced into the anode pole side of a fuel cell 1 . The supply hydrogen H to store is 
pure hydrogen, and a pressure is 15 - 20MPaG (150-200kg/cm2G). In addition, the 
hydrogen chemical cylinder 1 1 may be a hydrogen storing metal alloy type which 
contains a hydrogen storing metal alloy and stores hydrogen by the pressure of 
IMPaG (10kg/cm2G) extent. 

[0023] A regulator 1 2 is a pressure control valve consists of diaphrams, pressure 
regulation springs, etc. which are not illustrated, make decompress the supply 
hydrogen H stored with high pressure to a predetermined pressure, and it enables it to 
use by the constant pressure. This regulator 12 can decompress the pressure of the 
supply hydrogen H stored in the hydrogen chemical cylinder 1 1 even near an 
atmospheric pressure, if standard pressure inputted into diaphram is made into an 
atmospheric pressure. 

[0024] The hydrogen circulating pump 1 3 consists of ejectors which are not illustrated, 
and attracts and circulates the discharge hydrogen helium which is discharged using 
the flow of the supply hydrogen H which goes to the anode pole side of a fliel cell 1 
from the supply hydrogen H. i.e., anode pole of fuel cell 1 , side after being used as fuel 
gas with the fuel cell 1, and carries out conduction of the cross valve 14. 
[0025] Next, actuation and an operation of the humidification equipment AS 1 
concerning this invention are explained. First, if the flow of the air in humidification 
equipment AS 1 is explained in order, a supply air A will be attracted from the open air 
through an air cleaner 3 by operating a compressor 4. The attracted supply air A is 
sent out to the humidifier 2 arranged at the downstream. In a humidifier 2, it is the 
inside of the housing 31 in the hollow fiber module 21 of the humidifier 2 shown in 
drawing 3 , and conduction of the outside of the hollow fiber which constitutes the 
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hollow fiber bundle 32 contained in housing 31 is carried out. At this time, moisture 
exchange is performed between a supply air A and the discharge air Ae which passes 
through the inside of a hollow fiber, and a supply air A is humidified. The humidified 
supply air A is discharged from a humidifier 2. is supplied to a fuel cell 1, and a 
generation of electrical energy is presented with it. Since the fuel cell 1 holds the 
generation water accompanying a generation of electrical energy, the supply air A 
supplied in the fuel cell 1 absorbs this generation water, is humidified, turns into the 
discharge air Ae and is discharged. The discharge air Ae discharged from the fuel cell 
1 is sent out to a humidifier 2, carries out conduction of the inside of the hollow fiber 
which constitutes the hollow fiber bundle 32 shown in drawing 3 , and the moisture 
exchange between supply airs A is presented with il The discharge air Ae which came 
out of the humidifier 2 is emitted into atmospheric air. 

[0026] Next, in a humidifier 2, the humidification equipment AS 1 concerning this 
invention shown in drawing 1 carries out conduction of the supply air A supplied to a 
fuel cell 1 . and the discharge air Ae discharged from a fuel cell 1 , carries out moisture 
exchange of the moisture contained in the discharge air Ae at a supply air, and 
humidifies a supply air A. If the operation at this time is explained, it will be the inside 
of the housing 31 in the hollow fiber module 21 of the humidifier 2 shown in drawing 3 , 
and the supply air A sent out from a compressor 4 will carry out conduction to the 
outside of the hollow fiber which constitutes the hollow fiber bundle 32. On the other 
hand, inside the hollow fiber which constitutes the hollow fiber bundle 32, the 
discharge air Ae sent out from the pressure control valve 5 carries out conduction. 
Moisture is taken out from the discharge air Ae which passes a hollow fiber by the 
capillarity in a hollow fiber. The taken-out moisture is condensed, the capillary tube in 
a hollow fiber is passed, it is discharged by the outside of a hollow fiber, and the 
discharged moisture is absorbed by the supply air A. Thus, while moisture exchange is 
performed between the discharge air Ae and a supply air A, humidification of a supply 
air A is made. 

[0027] Moreover, in order to set to humidification equipment AS 1 and to maintain 
balance for the pressure by the side of the cathode in a fuel cell 1 between the 
pressures by the side of an anode, a pressure control valve 5 acUusts the pressure of 
the supply air A and the discharge air Ae which circulate through humidification 
equipment AS 1. For example, when the pressure by the side of the anode in a fuel cell 
1 serves as 40KPaG(s), the pressure of the supply air A and the discharge air Ae 
which circulate through humidification equipment AS 1 so that the pressure by the 
side of the cathode of a fuel cell 1 may serve as 40KPaG(s) by the pressure control 
valve 5 is acjjusted. 
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[0028] Here, in the humidification equipment AS 1 concerning this invention, if a 
humidifier 2 is arranged at the downstream of a pressure control valve 5 and it puts in 
another way, the pressure control valve 5 is arranged between the humidifier 2 and 
the fuel cell 1. Since the downstream of a humidifier 2 serves as atmospheric air 
immediately by arranging the pressure control valve 5 between the humidifier 2 and 
the fuel cell 1, the pressure in a humidifier 2 declines. While maintaining the outlet 
pressure of a fuel cell 1 to 40KPaG(s) concretely, the pressure in a humidifier 2 serves 
as lOKPaG(s). Therefore, in a humidifier 2, the moisture contained in the discharge air 
Ae evaporates, it is easy to become a steam, and the Bunsui recovery can be raised. 
[0029] Next, the 2nd operation gestalt of this invention is explained. Drawing 4 is the 
block diagram of the humidification equipment concerning this invention. In this 
operation gestalt, the number same about the member which has the same 
configuration as said 1 st operation gestalt is attached, and the explanation is omitted. 
Moreover, although the hydrogen feeder HS shown in drawing 1 is formed in the anode 
pole side of a fuel cell 1 , since the configuration is the same as that of said 1 st 
operation gestalt, the illustration and explanation are omitted. 
[0030] As shown in drawing 4 , the humidification equipment AS 2 concerning this 
operation gestalt is equipped with the 2nd pressure control valve 6 which it has a 
humidifier 2, an air cleaner 3, a compressor 4, the 1 st pressure control valve 5 used as 
the 1st pressure control means, etc. like the humidification equipment AS 1 
concerning said 1st operation gestalt shown in drawing 1 . and also serves as the 2nd 
pressure control means. Here, the 2nd pressure control valve 6 used for this operation 
gestalt has the same configuration as the 1 st pressure control valve 5. 
[0031] In humidification equipment AS 2, the humidifier 2 is arranged at the upstream 
of the supply air A in a fuel cell 1, and the compressor 4 is arranged at the upstream. 
Furthermore, the air cleaner 3 is arranged at the upstream of a compressor 4. 
Moreover, the 1 st pressure control valve 5 is arranged at the downstream of the 
discharge air Ae in a fuel cell 1 , and the humidifier 2 is arranged at the downstream of 
the 1 st pressure control valve 5. And the 2nd pressure control valve 6 is arranged at 
the downstream at the pan of a humidifier 2. 

[0032] In the humidification equipment AS 2 concerning this operation gestalt, in a 
humidifier 2, moisture exchange is performed between a supply air A. and the 
discharge air Ae through the same process as said 1 st operation gestalt, and a supply 
air A is humidified. Although it was [ that one pressure control valve 5 is only formed 
with said 1st operation gestalt at this time, and ], with this operation gestalt. two 
pressure control valves 5 and 6 are formed on both sides of the humidifier 2. Moreover, 
the demand capacity of a fvjol cell 1 is controlled by the 1 st pressure control valve 5, 
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and the opening of the 1 st pressure control means 5 is controlled so that the outlet 
pressure of a fuel cell 1 turns into a pressure according to the demand capacity of a 
fuel cell. Moreover, the amounts of demand distributed gas humidification relation of a 
fuel cell 1 (humidity, dew-point, etc.) are controlled by the 2nd pressure control valve 
6. By the way, as for the humidity of the demand supply air A of a fuel cell 1 , it is 
desirable to control to become for 80% - 95%. and when it is less than 80%, we are 
anxious about the amount of humidification of a fuel cell 1 falling. So, when the 
humidity of a supply air A is less than 80%, the 2nd pressure control valve 6 is opened 
the degree of predetermined open at the same time it shuts the 1 st pressure control 
valve 5 the degree of predetermined open. While the pressure of the supply air A to a 
fuel cell 1 is controlled by desired value by performing such control, between the 1st 
pressure control valve 5 and the 2nd pressure control valve 6 can be lowered. 
Therefore, since many of moisture contained in the discharge air Ae can be 
steam-ized, water recovery can be made to be able to increase and the humidification 
engine performance in a humidifier 2 can be raised. On the other hand, when humidity 
exceeds 95%, a supply air A will be in the condition near a saturation state. Although 
the water generated by the generation of electrical energy of a fuel cell 1 is 
incorporated in the supply air A, since a supply air A is close to a saturation state, 
there are few moisture contents which can be incorporated. The generation water 
which was not incorporated by the supply air A collects in the gas passageway of a 
fuel cell 1 , and the problem of making a gas passageway blockade may produce it. 
Then, the 2nd pressure control valve 6 is shut the degree of predetermined open at 
the same time it opens the 1st control valve the degree of predetermined open, when 
the humidity of a supply air A exceeds 95%. Then, the pressure in a humidifier 2 can be 
raised, and since the moisture steam-ized within the discharge air Ae can be reduced, 
the amount of water recovery (the amount of humidification of a supply air A) can be 
controlled. 

[0033] Moreover, although Illustration is not carried out, in said 1 st operation gestalt, 
an incubation means to keep a pressure control valve 5 warm can also be established. 
By establishing an incubation means to keep a pressure control valve 5 warm, the fall 
of the temperature of the discharge air Ae supplied to a humidifier 2 through a 
pressure control valve 5 is prevented. Therefore, dew condensation of the discharge 
air Ae in a humidifier 2 can be prevented, and the humidity effect of a supply air A can 
be raised. 

[0034] Here, the heat insulating material and the heater which can use a well-known 
thing suitably as an incubation means, for example, surround a pressure control valve 
5 can be used. Moreover, the cooling water which was made to carry out a 
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temperature up within a fuel cell 1 , for example, became about 80 degrees C can also 
be used. 

[0035] As mentioned above, although the suitable operation gestalt of this invention 
was explained, this invention is not limited to said operation gestalt. although for 
example, the hydrogen feeder was considered as the configuration which supplies 
hydrogen to a fuel cell from the hydrogen tank — liquid Hara fuels, such as a methanol, 
— a reforming machine — reforming — hydrogen — it is good also as a configuration 
which manufactures rich fuel gas and supplies this to a fuel cell, moreover, - which 
carries out the cyclic use of waste water of the discharge hydrogen — in spite of not 
carrying out, this invention may be applied to a hydrogen feeder side. Furthermore, the 
water transparency film used for a humidifier is not limited to a hollow fiber. Moreover, 
a compressor may not rotate a turbine like a supercharger or a turbocharger, either 
and the thing of a reciprocating type is sufficient as it. on the other hand — although 
the thing of a configuration of supplying hydrogen was used for the fuel cell from the 
hydrogen tank as a hydrogen feeder — liquid Hara fuels, such as a methanol, — a 
reforming machine — reforming — hydrogen — rich fuel gas can be manufactured and 
it can also consider as the configuration which supplies this to a fuel cell. 
[0036] 

[Effect of the Invention] According to invention which relates to claim 1 of this 
inventions as above, the pressure in a fuel cell can be adjusted, without raising the 
pressure in a humidifier too much. Therefore, dew condensation of the moisture in 
humidification equipment can be prevented, it can have, and water recovery can be 
raised. In this way, the humidity effect of the gas supplied to a fuel cell can be raised. 
[0037] Moreover, according to invention concerning claim 2, the 2nd pressure control 
means which controls the exhaust-gas pressure in a humidifier is prepared in the 
downstream of a humidifier. For this reason, since the pressure in a humidifier can be 
adjusted separately from the demand pressure of a fuel cell, the amount of 
humidification of distributed gas is suitably controllable. 



[Translation done.] 



11/12 



JP2O02-7541SA 



* NOTICES ♦ 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole fuel cell system block diagram using the hollow fiber module 
concerning this invention. 

[Drawing 2] It is the explanatory view [Hzing / the configuration of a fuel cell / the 
explanatory view / the ** type ]. 

[Drawing 3] The perspective view of the humidification equipment with which (a) 
contained the hollow fiber module, and (b) are the sectional side elevation. 
[Drawing 4] It is the block diagram showing the modification of the humidification 
equipment concerning this invention. 

[Drawing 5] It is the block diagram of the humidification equipment of the conventional 
fuel cell. 

[Description of Notations] 

1 Fuel Cell 

2 Humidifier 

3 Air Cleaner 

4 Compressor 

5 1st Pressure Control Valve (1st Pressure Control Means) 

6 2nd Pressure Control Valve (2nd Pressure Control Means) 
21 Hollow Fiber Module 

FCS Fuel cell system 

AS1, AS2 Humidification equipment 

HS Hydrogen feeder 

A Supply air 

Ae Discharge air 



[Translation done.] 
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